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EFFECT OF THE ALPHA MELANOCYTE STIMULATING HORMONE
OF THE PITUITARY ON MAMMALIAN EPIDERMAL
MELANOCYTES *
RICHARD S. SNELL, M.D., PH.D.t
The presence in the pars intermedia of the mam-
malian pituitary of a melanocyte stimulating
substance was first recognized as a result of the
investigations of Atwell (1), llogben and Winton
(2) and Zondek and Krohn (3). Since that time
amphibia, in particular the frog, have been used
as the animals of choice for assaying the melano-
cyte stiniulating ability of pituitary extracts. In
this species skin darkening occurs as the result of
dispersion of the melanin granules within the
stimulated dermal melanocytes. Frieden and
Bozer (4), Karkun and Mukerji (5) subsequently
showed that the prolonged administration of a
pituitary extract causes the total amount of
melanin within amphibian skin to be increased.
More recently Lerner, Shizume and Bunding
(6) reported that the intramuscular injection
into man of a crude extract from frog pitui-
tary glands produced darkening of skin and nevi.
Later, Lerner and McGuire (7) repeated this
experiment with alpha and beta melanocyte
stimulating hormones (M.S.ll.) and found them
to be effective agents for darkening the skin in
man. The question now arose, do the melanocyte
stimulating hormones of the pituitary have the
same effect on mammalian epidermal melano-
cytes as they have on amphibian dermal melano-
cytes? Snell (8) showed in the guinea pig that
beta M.S.ll. caused an increase in the length,
width and complexity of the dendritic processes
of the epidermal melanocytes and this was due to
an increase in the amount of melanin present
within the processes. In many of the animals the
amount of melanin present within the cell bodies
of the melanocytes was also increased. In the skin
of the anterior abdominal wall the numbers of
melanocytes were significantly raised and the
amount of free melanin was increased. The pres-
ent experiment was designed to study the influ-
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ence of alpha M.S.ll. on the melanocytes and
melanin in the epidermis of the male and female
guinea pig.
MATERIAL AND METHODS
Twenty four mature guinea pigs weighing be-
tween 295 and 900 gm were divided into two groups
of respectively twelve males and twelve females,
each consisting of six pure black and six pure red
animals. The females were spayed and left for
one month. Each aninml then received 240,000
i.u. (12 pg) a-M.S.H dissolved in gelatin subcu-
taneously once daily for five days during each
week for four weeks. The animals were killed
seven weeks later. The a- M.S.H. was made at
Baylor University College of Medicine, U. S. A.
and supplied by Dr. R. Guillemin and Dr. A. V.
Schally.
A control skin biopsy specimen was taken im-
mediately before hormone treatment commenced
from the anterior abdominal wall and the right
areola was excised. At the end of the hormone
treatment a second biopsy specimen of skin was
taken from the anterior abdominal wall from an
area adjacent to that taken previously and the
left areola was excised. Seven weeks after the
cessation of hormone treatment a final biopsy
specimen of skin was taken from the anterior
abdominal wall. After removing excess sub-
cutaneous fat and part of the dermis under a
dissecting microscope, each skin sheet was placed
epidermal surface lowermost on the upper surface
of the head of a freezing microtome. The skin
specimen was then frozen and the greater part of
the dermis removed by cutting off a series of sec-
tions with a microtome knife. The removal of the
dermis in this manner allowed adequate penetra-
tion of the substrate to the melanocytes and at the
same time made the skin specimens sufficiently
thin so that the melanocytes could ultimately be
viewed under the microscope. This method of
skin splitting was used in preference to that de-
scribed by Medawar (9) and SzabO (10). All the
specimens were then processed under identical
conditions. The skin was fixed in 5% formol
saline for 16 hours, washed in normal saline for
% hour, and then incubated at 37° C in a 1:1,000
solution of L-dihydroxyphenylalanine at pH of
7.4. After 2 hours the substrate was renewed and
incubation continued for a further 1% hours.
Fixation for a further period of 16 hours in 10%
formol saline was then carried out, followed by
dehydration and clearing. The greater part of each
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skin sheet was then mounted in Depex, the re-
mainder was embedded in paraffin and vertical
sections 6 p thick were cut.
The areolar skin sheets were examined with
the dermal surface uppermost; in the anterior
abdominal wall, where owing to the large number
of hair roots present in the dermis it was found
more satisfactory to examine the sheets with
the epidermis uppermost. The appearances of the
melanocytes were studied by assessing the number
and size of the melanocytes and the amount,
color and position of the melanin within the cells.
The length, width and complexity of the dendritic
processes were also noted and an attempt was
made to assess the amount and color of the free
melanin present, i.e., that melanin which is
situated outside the melanocytes. The melano-
cytes were counted in ten areas each 0.07 mm2,
chosen at random, using a graticule fitted in the
eyepiece of a microscope and at a magnification
of X 353.
Kodacolor photographs of skin color were taken
of the red male animals (Nos. 1223, 1224, 1225)
before and after treatment under standardized
conditions, i.e., fixed magnification and light
intensity. Color balance was checked by the use
of a chart having a grey scale and color patches
introduced at each photographic session.
RESULTS
The melanocytes of guinea pig skin are found
in two sites, the hair follicles and the basal layer
of the epidermis. In the present work the study
has been confined to the melanocytes and melanin
of the epidermis. The appearances of the melano-
cytes and melanin in the skin of the normal guinea
pig at different ages in the two sexes have been
fully reported previously (Bischitz and Snell,
(11); Snell and Bischitz (12)).
Macroscopic Observations
A slight increase in the amount of pigmenta-
tion occurred in the anterior abdominal wall and
left areola in the red animals. The increase in the
pigmentation in the areolar skin appeared to be
no greater than that seen in the anterior ab-
dominal wall.
Microscopic Observations
Male Animals: The results are recorded in
tables 1 and 2. In the skin of the anterior ab-
dominal wall after four weeks hormone treatment
the most marked effect was an increase in the
length and complexity of the dendritic processes
of the melanocytes and an increase in the amount
of free melanin. In seven of the animals the
amount of melanin within the dendritic processes
was increased and in three of these the amount of
melanin within the cell bodies of the melanocytes
was decreased. It was interesting to note that in a
total of eight animals the amount of melanin
within the cell bodies of the melanocytes was
diminished. The melanocyte changes were great-
est in the red animals. Seven weeks after the
cessation of the hormone treatment some effect
still persisted and in a number of the animals the
changes had actually increased. In the areolar
skin after the hormone treatment a moderate to
great decrease in the amount of melanin within
the cell bodies of the melanocytes was seen and
this was accompanied by an increase in the
amount of free melanin. In only three red ani-
mals did the dendritic processes increase in
length.
The melanocyte counts for each skin region are
recorded in table 3. It is seen that the counts for
the anterior abdominal wall were not significantly
changed after the hormone treatment although
they were significantly raised in the skin speci-
mens removed seven weeks after cessation of
treatment. This significant finding may not be
biased by the absence of results of four black
animals since the previous results for these ani-
mals at the end of the hormone treatment did not
differ from the two black survivors. However, the
result for the red animals only, all of whom sur-
vived, showed a mean difference of +135 76.94
which is not significant P = >0.14. There was
no significant difference in the changes in the
counts experienced by the black and the red ani-
mals from the control to the end of the hormone
treatment, P > 0.6. The counts for the areolar
skin showed a significant reduction at the end of
the hormone treatment and the changes experi-
enced by the black and the red animals were not
significantly different. t, 7 d.f. = 0.490, P > 0.6.
Female Animals: The results are recorded in
table 4. In the skin of the anterior abdominal wall
after the hormone treatment the length and com-
plexity of the dendritic processes and the amount
of free melanin increased in a similar manner to
that seen in the males. The amount of melanin in
the cell bodies of the melanocytes increased in
four of the animals and a small decrease occurred
in three animals. The increase in the amount of
free melanin was greatest in the black animals.
Seven weeks after the cessation of treatment the
stimulating effect was seen to persist and in par-
ticular the amount of melanin within the melano-
TA
BL
E 
1 
Sh
ow
in
g 
th
e 
ef
fe
ct
 o
f t
he
 a
lp
ha
 m
el
an
oc
yt
e s
tim
ul
at
in
g h
or
m
on
e o
n
 t
he
 m
el
an
oc
yt
es
 a
n
d 
m
el
an
in
 in
 th
e 
an
te
rio
r a
bd
om
in
al
 w
al
l s
ki
n 
o
f t
he
 m
al
e 
gu
in
ea
 pi
g 
N
o.
 o
f 
Co
lo
r o
f 
A
ni
m
al
 
A
ni
m
al
 
Ce
ll 
bo
dy
 
A
pp
ea
ra
nc
es
 o
f M
el
an
oc
yt
es
 
D
en
dr
iti
c p
ro
ce
ss
es
 
Si
ze
 
A
m
ou
nt
 o
f 
m
el
an
in
 
Po
sit
io
n 
o
f 
m
el
an
in
 
D
ep
th
 o
f 
co
lo
r 
Le
ng
th
 
Co
m
pl
ex
ity
 
W
id
th
 
A
m
ou
nt
 o
f 
m
el
an
in
 
A
rra
ng
e-
 
D
ep
th
 of
 
m
en
t o
f 
m
el
an
in
 
co
lo
r 
A
m
ou
nt
 
D
ep
th
 
o
f 
co
lo
r 
12
20
 
12
21
 
12
22
 
12
26
 
12
27
 
12
28
 
12
23
 
12
24
 
12
25
 
12
29
 
12
30
 
12
31
 
A
pp
ea
ra
nc
es
 o
f 
Fr
ee
 M
el
an
in
 
B
 +
 0 +
+
 
0 0 +
 0 +
+
 
+
 
0 0 
B
la
ck
 
B
la
ck
 
B
la
ck
 
B
la
ck
 
B
la
ck
 
B
la
ck
 
R
ed
 
R
ed
 
R
ed
 
R
ed
 
R
ed
 
R
ed
 
C +
+
 
+
+
 
0 0 0 +
 0 0 
B
 0 +
+
 
+
 0 
C +
+
 
0 0 0 0 +
 0 0 
B
 P P P P P 0 P P 0 0 P 0 
C 0 0 D
 
D
 
P 0 0 0 
B
 0 0 0 0 0 0 0 0 0 0 0 
C 0 0 0 +
+
 
0 0 0 0 
B
 
C 
+
 
0 
+
+
 
+
+
+
 
+
+
 
+
 
+
+
 
+
+
+
 
+
 
+
+
+
+
 
+
 
+
+
 
0 
+
+
+
 
+
+
+
 
+
+
+
 
+
+
 
+
 
C 
B
 
C 
+
 
B
 +
 
0 
+
+
+
 
+
 
+
+
 
+
+
+
 
+
+
 
+
+
+
+
 
+
 
+
+
+
 
+
+
+
 
C +
+
 
+
+
 
+
 
+
+
 
+
 
+
+
 
+
+
+
 
+
+
+
+
 
B
 0 0 +
 0 0 +
+
 
0 0 0 
C +
+
 
0 0 0 0 +
 0 0 
B
 0 +
+
 
+
+
 
+
+
 
+
+
 
0 
+
+
 
+
 0 +
+
 
C +
+
 
+
+
 
0 +
 
0 +
+
 
0 
+
+
+
 
B
 0 E 0 D
 
D
 
0 0 0 0 0 0 0 
0 0 
0 
0 
D
O
 0 0 
0—
 
O
 
0 
E 
0 
O
 
0 
O
 
0 
O
 
0 
0 0 0 0 0 0 0 0 
+
+
+
 
+
+
+
 
+
+
+
 
+
+
+
 
+
 
0 
+
+
+
 
+
 
+
+
+
 
+
+
+
 
B
C 
0 0 00
 
00
 
0 0 00
 
00
 
00
 
00
 
00
 
00
 
+
+
+
+
 
+
+
+
 
+
 
+
 0 0 
+
+
+
 
+
+
+
 
+
+
+
+
 =
 v
e
ry
 g
re
at
 in
cr
ea
se
; +
+
+
 =
 g
re
at
 in
cr
ea
se
; +
+
 =
 
m
o
de
ra
te
 i
nc
re
as
e;
 +
 =
 s
m
a
ll i
nc
re
as
e;
 
—
 
ve
ry
 g
re
at
 d
ec
re
as
e;
 —
 
—
 
—
 
=
 
gr
ea
t 
de
cr
ea
se
; —
 
—
 
m
o
de
ra
te
 d
ec
re
as
e;
 —
 
=
 
sm
a
ll d
ec
re
as
e.
 
B
 =
 
At
 en
d 
o
f 
ho
rm
on
e 
tr
ea
tm
en
t; 
C 
=
 
Se
ve
n 
w
ee
ks
 a
fte
r 
ce
ss
at
io
n o
f h
or
m
on
e t
re
at
m
en
t; 
0 
=
 
n
o
 c
ha
ng
e;
 P
 =
 
ch
an
ge
 to
 p
er
ip
he
ra
l c
o
n
ce
n
tr
at
io
n o
f 
m
el
an
in
 w
ith
in
 m
el
an
oc
yt
es
; 1
) 
=
 c
ha
ng
e 
to
 d
iff
us
e 
di
str
ib
ut
io
n 
o
f m
el
rin
 wi
th
in
 m
el
an
oc
yt
es
; E
 =
 
ch
an
ge
 to
 in
te
rm
itt
en
t a
gg
re
ga
tio
n o
f m
el
an
in
 w
ith
in
 
de
nd
rit
es
. 
TABLE 2
Showing the effect of the alpha melanocyte stimulating hormone on the melanocytes and melanin
in the areolar skin of the male guinea pig
Appearances of Melanocytes
__________________________________ __________________________________________________
Appearances of
Free Melanin
Cell body Dendritic processesNo. of Color of
__________________________ __________________ _________Animal Animal
Amount Position Depth Amount Ar- Depth Depth
Size of of of Length O11• Width of gf of Amount ofmelanin melanin color p ex y melanin mlan?n color color
1220 Black 0 ——— P 0 0 0 0 0 0 0 +++ 0
1221 Black 0 —— P 0 0 0 0 0 0 0 +++ 0
1222 Black 0 —— P 0 0 0 0 0 0 0 +++ 0
1226 Black 0 — — P 0 0 0 0 0 0 0 ++++ 0
1227 Black 0 — — — P 0 0 0 0 0 0 0 ++ 0
1228 Black 0 —— P 0 0 0 0 0 0 0 + 0
1223 Red P 0 — E 0 ++++ 0
1224 Red
1225 Red 0 —— P 0 + 0 — E 0 0 0
1229 Red + 0 0 0 + + 0 0 0 0 ++ 0
1230 Red 0 —— P 0 ++ ++ — — E 0 0 0
1231 Red 0 —— P 0 0 0 — — E 0 ++ 0
= very great increase; +++ = great increase; ++ = moderate increase; + = small in-
crease; ——— = great decrease; —— = moderate decrease; — = small decrease.
0 = no change; P = change to peripheral concentration of melanin within melanocytes; E change
to intermittent aggregation of melanin within dendrites.
FIG. 1. High power photomicrograph of skin sheets of anterior abdominal wall of red male guinea
pig (no. 1230). (a) Before hormone treatment. Shows two melanocytes on an epidermal ridge. (b) After
treatment for one month with a M.S.H. Shows a number of melanocytes with long, complex dendritic
processes filled with melanin. Treated with 'Dopa' reagent. No counterstain. X 885.
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FIG. 2. Photomicrograph of vertical sections of anterior abdominal wall of black female guinea pig(no. 1238). (a) One month after ovariectomy. Shows only a small amount of melanin present in the
epidermis. (b) After treatment for one month with M.S.H. Shows a great increase in the amount of
melanin present especially in the basal layer of the epidermis. Treated with the 'Dopa' reagent. No
counterstain. X 875.
TABLE 3
Showing ihe effect of the alpha melanocyte stimulating hormone on the melanocyte counts in the
anterior abdominal wall and areolar skin of the male guinea pig
Melanocytes per n1m
Anterior abdominal wall Areola
Number of Animal Color of Anima'
A d f Seven weeks AControl tret after cessation Control tret
(2) (3)
1220 Black 665 468 390 Died 811 780
1221 Black 520 780 764 Died 1139 811
1222 Black 780 452 515 780 1092 t
1226 Black 805 530 468 640 1030 t
1227 Black 295 733 733 Died 952 827
1228 Black 595 452 530 * 967 936
1223 Red 575 562 546 624 983 796
1224 Red 675 608 328 468 1295 *
1225 Red 685 359 702 764 998 874
1229 Red 420 187 187 296 733 671
1230 Red 495 343 452 624 920 983
1231 Red 460 437 546 530 952 811
* No section.
t Count impossible due to inability to make out cell bodies.
Anterior abdominal wall. Mean duff. SE. of duff. ((2) minus (1)) + 20.8 42.20 t, 11 d.f. = 0.494
p > 0.6; Mean duff. SE. of duff. ((3) minus (1)) + 156.0 61.52 t, 7 d.f. = 2.536 p < 0.05; Areola.
Mean duff. SE. of duff. ((2) minus (1)) — 107.3 37.17 t, 8 d.f. = 2.887 p >0.02.
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FIG. 3. Photomicrograph of anterior wall skin seven weeks after cessation of hormone treatment.
(a) Skin sheet of red male guinea pig (no. 1230). Shows a group of melanocytes with long complex dend-
ritic processes filled with melanin. An increase in the amount of free melanin present was noted X 885.
Compare with Fig. 1 a. and b. (b) Vertical section of black female guinea pig (no. 1238). Shows the-
continued presence of the increased amount of melanin X 875. Compare with Fig. 2 a. and b.
cytes increased. In the areolar skin practically no
changes were recorded. In four animals the length
and complexity of the dendritic processes in-
creased and in two of these the width and amount
of melanin increased. A small to moderate in-
crease in the amount of free melanin was re-
corded in only two animals.
The melanocyte counts for each skin region are
recorded in table 5. It is seen that the counts for
the anterior abdominal wall were not significantly
changed after the hormone treatment and seven
weeks after cessation of the treatment. When the
changes in the counts for the black animals were
measured against the counts in the red animals
at the end of the hormone treatment, the result
was still not statistically significant, t, 10 d.f. =
1.174, P > 0.2. But at seven weeks after cessation
of hormone treatment the counts for the black
animals were significantly reduced, t, 9 d.f. =
2.617, P < 0.05. The counts for the areolar skin
showed no significant changes following the hor-
mone treatment and the changes experienced by
the black and the red animals were not signifi-
cantly different, t, 6 d.f. = 0.877, P > 0.4.
DISCUSSION
The isolation of a highly purified melanocyte
stimulating polypeptide from pig pituitary glands
was first reported by Lerner and Lee (13) and
later the isolation of what appeared to be a differ-
ent melanocyte stimulating substance was re-
ported by Porath, Roos, Landgrebe and Mitchell
(14); Benfey and Purvis (15); Geschwind, Li and
Barnafi (16). Lee and Lerner (17) were able to
show that both forms of the hormone were in
fact present in the same extracts of pig pituitary.
They called the basic polypeptide which they had
originally isolated a M.S.H. and the acidic poly-
peptide which had been isolated by others f3
M.S.H.
The recent work of Lerner and McGuire (7)
using systemically injected a and 1 M.S.H. in
man has shown that these substances are effec-
tive agents for darkening the skin. They state
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FIG. 4. High power photomicrograph of areolar skin of black male guinea pig (no. 1221). (a) Beforehormone treatment. Shows a group of melanocytes with cell bodies distended with melanin situated on
an epidermal ridge. (b) After treatment for one month with a M.S.H. The amount of melanin present
within the cell bodies has been greatly reduced and that which remains has become arranged around
the periphery of the cells; this together with the increase in the free melanin makes recognition of the
individual melanocytes difficult. Treated with the 'Dopa' reagent. No counterstain. X 1280.
that the relationship between melanin granule
dispersion and new melanin formation in mam-
malian melanocytes is not known. However
since darkening begins almost within 24 hours, it
is possible that dispersion of melanin granules
occurs similar to that seen in the pigment cells of
fish and amphibia following the injection of
M.S.H. They were of the opinion that newly syn-
thesized melanin may account for the prolonged
hyperpigmentation.
In a previous experiment in the guinea pig
(Snell (8), /3 M.S.H. produced no obvious naked
eye change in skin color. Histological exanñna-
tion showed that the hormone affected prin-
cipally the dendritic processes of the melanocytes
making them longer, more complex and increas-
ing the amount of melanin contained within them.
The impression gained was that the dendritic
processes had become filled with melanin
granules, not as a result of their dispersion from
the cell body, but because of an increase in the
production of melanin within the melanocytes.
This was supported by the fact that the amount of
melanin in the cell body did not undergo reduc-
tion, in fact in many of the animals it was in-
creased. The melanocyte cell count in the anterior
abdominal wall skin were increased and the
amount of free melanin was increased. A com-
parison of the results obtained in the two sexes
showed that the hormone had a smaller effect on
the melanocytes in the spayed females.
In the present work a M.S.H. caused a slight
macroscopic increase in the amount of pigmenta-
tion in the anterior abdominal wall and areola in
the red animals. It was particularly noted that the
increase in pigmentation of the areolar skin and
the skin in other sexual areas was no greater than
in the surrounding non sexual skin. This would
indicate that the melanocytes in sexual skin are
no more sensitive to this hormone than those
found elsewhere in the abdominal wall. This is in
striking contrast to the results obtained following
treatment with estrogen (Snell and Bischitz
(18)) when it was found that the melanocytes of
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TABLE 5
Showing the effect of the alpha melanocyte stimulating hormone on the melanocyte counts in the
anterior abdominal wall and areolar skin of the ovariectomized guinea pig
Melanocytes per n'.m2
sexual skin were more strongly stimulated than
those situated in other skin areas.
Microscopically a M.S.H. resulted in the den-
dritic processes appearing longer and more com-
plex and in many of the animals the amount of
malanin contained within them was increased.
In many of the animals, especially the males, the
amount of melanin within the cell bodies was di-
minished. It would seem likely therefore that the
melanin granules had been dispersed into the
dendritic processes, as occurs in the dermal
melanocytes of amphibia, and consequent upon
this, the dendritic processes, appeared to increase
in length and complexity. In the skin of the areola
in the male a similar dispersion of melanin from
the cell body appeared to occur, but most of the
granules escaped as free melanin, since in only
three animals did the dendritic processes increase
in size. The smaller effect on the melanocytes in
the spayed animals might have been expected
since the results of previous work have shown that
ovariectorny inhibits melanogenesis and reduces
the melanin content of the melanocytes (Bischitz
and Snell (19)) and the presence of estrogen and
small doses of progesterone stimulates melanin
production (Bischitz and Snell (19); Snell and
Bischitz (18)).
a M.S.H. also greatly increased the amount of
free melanin present in the anterior abdominal
wall skin in both sexes and in the areola of the
male, /3 M.S.H. produced a similar effect, but did
not increase the production of free melanin in the
areolar skin. This result is certainly h agreement
with those obtained by Dawes (20) and Frieden
and Bozer (4) and others who found that in-
creased melanin production occurs in amphibian
skin after the prolonged administration of M.S.H.
It is interesting to compare the results obtained
following the administration of a and M.S.H.
with those following treatment with estrogen and
progesterone (Bischitz and Snell (19)). These
latter hormones, and in particular estrogen, in-
creased the amount of melanin present both
within and outside the melanocytes. Moreover, it
was the melanocytes of the areola which were
most sensitive to estrogen treatment. The action
of a and /3 M.S.H. on the other hand appear to be
directed to filling up the dendritic processes with
Anterior abdominal wall Areola
Number of Animal
1238
1239
1240
1244
1245
1246
1241
1242
1243
1247
1248
1249
Color of Animal
Black
Black
Black
Black
Black
Black
Red
Red
Red
Red
Red
Red
ss?eight of
Animal (G)
360
595
660
360
615
900
600
435
630
485
520
GlO
Control
(1)
1123
671
1310
842
764
952
749
515
546
468
374
499
At end of
treatment
(2)
1045
982
1030
858
827
562
874
593
499
593
468
515
Seven weeks
after cessation
of treatment
(3)
842
702
1154
718
562
827
655
515
Died
484
640
530
Control
(1)
t
1170
*
1201
1435
*
1466
1217
936
1014
t
1108
At end of
treatment
(2)
t
1451
*
764
1466
*
1591
967
952
967
874
1295
* Cells not countable due to large amount of free melanin.
t No sections.
Anterior abdominal wall. Mean duff. SE. of duff. ((2) minus (1)) + 2.8 54.09 t, 11 d.f. = 0.051
p > 0.9; Mean duff. SE. of duff. ((3) minus (1)) — 58.0 44.71 t. 10 d.f. = 1.297 p > 0.2; Areola.
Mean duff. SE. of duff. ((2) minus (1)) — 11.8 82.95 t, 7 d.f. = 0.142 p. > 0.8.
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melanin and the skin of the areola in the spayed
female was the area least affected. This different
action of M.S.H. would add support to the idea
that the female sex hormones bring about their
changes by acting directly on the melanocytes
and not through the M.S.H. of the pituitary.
Examination of the melanocyte counts follow-
ing a M.S.H. treatment revealed some interesting
findings. In the male, the hormone had no sig-
nificant effect on the cell count in the anterior ab-
dominal wall, but in the areolar skin a significant
reduction occurred. This latter result may have
been due to the fact that the melanin content of
the melanocytes was greatly decreased and the
surrounding free melanin increased. These two
facts together would make the recognition of
melanocytes difficult and some may have been
overlooked and not included in the counts. In the
female the counts for the anterior abdominal wall
were not significantly changed after the hormone
treatment but seven weeks later the melanocyte
counts for the black animals were significantly
reduced. The great increase in the amount of free
melanin which occurred at that time again may
have obscured some of the cells and may have
been responsible for the fall in melanocyte num-
bers.
The very great changes in the melanocyte
counts in the epidermis which sometimes occur as
the result of hormone treatment (Snell and
Bischitz 18) or the exposure of the skin to ex-
ternal irradiation (Snell 21, 22) is of considerable
interest and requires explanation. There is a
growing body of evidence which suggests that the
melanogenic enzyme within the normal epidermal
melanocyte may be active, partially active, or
dormant. If a particular form of treatment is ca-
pable of stimulating the enzyme into activity,
then with the dopa reaction, more melanocytes
will be apparent than previously and the count
will consequently rise. In the same way when the
enzyme is inhibited the melanocyte may not be re-
cognizable and therefore will not be counted.
It has been shown in the pregnant guinea pig
(Snell and Bischitz 12) that the amount of
melanin both inside and outside the melanocyte
is increased and the effect is most marked in the
areola. Similar effects are seen in the anterior ab-
dominal wall skin in the human subject (Snell
and Bischitz 23). Pregnancy also has the effect
of increasing significantly the numbers of melano-
cytes present. The administration of a and /3
M.S.H. in the guinea pig did not reproduce this
pattern of pigmentation and the areolar skin was
the area least affected. This would indicate that
the changes produced in the areolar skin during
pregnancy are largely due to the action of estro-
gen which is known to be circulating in increased
amounts at that time.
The mode of action of M.S.H. on the melano-
cytes has not been resolved even in lower verte-
brates. It is now believed that the enzyme tyrosin-
ase is intimately associated with the melanin
granules (Riley ci al (24)) and therefore the dis-
persed state of the enzyme after M.S.H. may well
influence its melanogenic activities. What we do
not know is how the M.S.H. brings about this
movement of the melanin granules and this re-
mains as a challenging problem.
SUMMARY
1. The effect of alpha melanocyte stimulating
hormones on the melanocytes and melanin in the
skin of the anterior abdominal wall and areola
has been studied in pure black and pure red intact
male and ovariectomized female guinea pigs. The
hormone was injected subcutaneously once daily,
5 days/week for one month.
2. Naked eye examination at the end of the
hormone treatment showed a slight increase in
the amount of pigmentation in both skin areas.
3. Histological examination in the male showed
that the hormone caused in the anterior abdomi-
nal wall skin an increase in the length, width and
complexity of the dendritic processes of the mel-
anocytes and an increase in the amount of free
melanin. In the majority of the animals the
amount of melanin within the dendrites was also
increased and the amount of melanin within the
cell bodies was decreased. In the areolar skin a
great decrease in the amount of melanin within
the cell bodies of the melanocytes was seen and an
increase in the amount of free melanin occurred.
4. In the female, similar histological findings
were recorded, but in the areola practically no
changes occurred.
5. It appears likely that mammalian epidermal
melanocytes react to alpha M.S.H. in a similar
manner to amphibian dermal melanocytes.
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